STATOR FOR AN ECCENTRIC SCREW PUMP OR AN 
FCCFNTRIC WORM MOTOR OPERATING ON T HE MOINEAU 

PRINCIPLE 

The invention relates to a stator for an eccentric screw punnp or an 
eccentric worm motor having a stator. and includes an outer tube that 
is provided with a lining of rubber or a rubber-like material and has a 
hollow space or cavity, in the shape of a double or multiple spiral, for 
accommodating a rigid rotor that is also in the form of a spiral, whereby 
the spiral of the stator respectively has one spiral more than does the 
rotor. 

The manner of operation of eccentric screw pumps and eccentric worm 
motors is also designated as the Moineau principle. From DE 44 03 
598 A1 a stator of the aforementioned type is known according to 
which the lining is fixedly connected with the outer tube, i.e. via 
chemical bonding between the elastomeric lining and a metallic outer 
tube. With such a stator there exists the danger that the fixed 
connection between lining and outer tube becomes detached, primarily 
if during the operation the stator is subjected to high temperatures 
and/or chemical stresses. 
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There are rubber types, such as HNBR, fluoro rubbers, or silicone 
rubbers, which at temperatures of 160° C and greater remain 
functional, yet even with these rubbers the rubber/metal connection 
can become problematic and can be destroyed during continuous use. 

It is an object of the invention to provide a stator that remains functional 
even under those conditions where the fixed connection between the 
lining and the outer tube would be destroyed, e.g. by chemical 
influences or high temperatures. 

This object is inventively realized in that an inner tube that is provided 
with apertures is disposed in the lining. 

The elastomeric material of the lining interlocks with the inner tube by 
penetrating through the apertures. This results in a positive connection 
between the individual components of the stator that is far more 
suitable to withstand the described stresses than is a chemical 
rubber/metal connection, for example via an adhesive agent. 

Pursuant to an advantageous embodiment of the invention, spacing 
strips are disposed between outer tube and inner tube. In so doing, the 
elastomeric material of the lining can penetrate not only through the 
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apertures of the inner tube. In addition, at least in the region between 
the spacing strips, the elastomeric material can surround the inner tube 
and in these regions has a laminar contact to the outer tube. 

The inner tube can be connected with the outer tube, e.g. via weldings 
at the end faces or at bores that extend through the outer tube. 

As a consequence of the spacing strips, a particulariy fixed and reliable 
connection is achieved between the components of the stator without 
having to significantly increase the expense during the manufacture of 
the stator and with respect to the components that are used. The 
stator is generally produced in such a way that the elastomeric material 
that is intended to form the lining is introduced into the outer tube by 
spraying or injection, whereby the inner tube is already disposed in the 
outer tube. In this connection, the spacing strips prevent the inner tube 
from being displaced toward the outer tube due to the pressure of the 
spraying or injection. The spacing strips ensure that adequate space 
remains between outer tube and inner tube for being filled by the 
elastomeric material, which penetrates through the apertures in the 
inner space, whereby undercuts result that provide for a very good 
positive connection with the inner tube. 
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Pursuant to one possible embodiment of the invention, the spacing 
strips can be linear, flat profiled elements that extend in the direction of 
the longitudinal direction of the stator and practically extend over the 
greatest portion of its length, whereby a plurality of such spacing strips 
are distributed over the periphery of the inner tube. 

Pursuant to another possible embodiment of the invention, the spacing 
strips can be annular or ring shaped, and sun-ound the periphery of the 
inner tube, whereby a plurality of such rings can be disposed on a 
stator such that they are spaced from one another in the longitudinal 
direction. 

Pursuant to a further embodiment of the invention, the spacing strips 
can have a spiral or helical configuration. This embodiment has the 
advantage that a single spacing strip of this type can already be 
sufficient. 

A similar interlocking between the elastomeric material of the lining and 
the inner tube can also be achieved by a further embodiment of the 
invention where the inner tube that is provided with apertures has a 
wavy configuration, whereby it is immaterial whether the wave shape is 
selected in the axial or radial direction of the inner tube. 
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The selection of a specific shape of the cross-section of the strip or 
strips is not limited. For example, round, square and/or rectangular 
spacing strips can be utilized. 

Further embodiments of the invention are contained in the dependent 
claims. 

Further details of the invention will be explained with the aid of the 
drawings, which illustrate exemplary embodiments of the invention. 

The drawings show: 

Fig. 1 a cross-section through one exemplary embodiment of 

an inventive stator, 
Fig. 2 a cross-section of another embodiment of the inventive 
stator, 

Fig. 3 a perspective illustration of a portion of the outer and 
inner tubes of a stator according to claim 2, with 
partially exposed layers. 

Fig. 4 the perspective illustration of a further embodiment, with 
partially exposed layers, 
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Fig. 5 the perspective illustration of a further inventive 

embodiment, with partially exposed layers. 
Fig. 6 a longitudinal cross-section through the end portion of a 

stator according to claim 2, 
Fig. 7 a longitudinal cross-section through the end portion of a 

stator according to claim 2 in an embodiment modified 

relative to Fig. 6, 
Fig. 8 a cross-section through a further embodiment of an 

inventive stator, 

Fig. 9 a longitudinal cross-section through a further 

embodiment of an inventive stator, and 
Fig. 10 a further embodiment of a stator. 

The stator illustrated in Fig. 1 has an outer tube 1 of a solid material 
(e.g. steel), in the interior of which is disposed a lining 2 of rubber or a 
rubber-like material. The lining 2 has a passage or bore 3 that is 
merely crudely illustrated in the drawing. The bore 3 forms the space 
for accommodating the rotor (not illustrated) and the material being 
conveyed (hollow space or cavity of the pump), in the event that the 
stator is used with an eccentric screw pump, or the space for 
accommodating the flowing drive medium, in the event that the stator is 
part of a device used as a motor. The bore 3 extends over the entire 
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length of the stator. It Is wound in a double or multiple spiral, and 
serves for accommodating a here not-illustrated rotor. The forces that 
occur during use of the pump are absorbed by the lining 2 and are 
conveyed further to the outer tube 1 , via which the mounting of the 
pump is effected. A fixed connection between outer tube 1 and lining 2 
must therefore be provided. 

The important thing is that an inner tube 4 is disposed in the outer tube 
1 and is provided with a perforation or a plurality of apertures 5, and is 
fixedly connected with the outer tube 1 . The apertures 5 are filled by 
the material of the lining 2. This results in a positive connection 
between outer tuber 1 and lining 2, which prevents the lining 2 not only 
from shifting in the longitudinal direction but also from rotating about its 
axis. A connection between the outer tube and lining produced by 
vulcanization or adhesion can be dispensed with. 

The stator of Figs. 2 and 3 has the same components as does the 
stator of Fig. 1, although here spacers 6 are additionally disposed 
between the outer tube 1 and the inner tube 4. Fig. 2 shows the cross- 
section of the stator that is illustrated in perspective in Fig. 3. Four 
spacers 4 are shown in Figs. 2 and 3; this number of spacers is merely 
an example. 
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The inner tube 4 can either comprise a tube that is provided with 
apertures, or can be formed from a conventional apertured sheet or 
plate that is cylindrically curved. To produce an inventive stator, the 
inner tube 4 and the spacers 6 are inserted into the outer tube 1 . The 
rubber material of the lining 2 can subsequently be introduced by 
spraying or injection. 

Figs. 4 and 5 illustrate two possibilities of how the spacing strips 6', 6" 
can be disposed between the outer tube 1 and the inner tube 4. 
Whereas in Fig. 4 a spacing strip 6' helically surrounds the inner tube 
4, in Fig. 5 a ring formed from the spacing strip 6" extends about the 
inner tube 4. It is, of course, to be understood that a plurality of rings 
6" can be distributed about the inner tube 4 (here not illustrated). In 
addition, it is not mandatory to use only a single spacing strip 6' that 
helically surrounds the inner tube 4. Pursuant to the invention, two or 
more spacing strips can also be applied. 

Figs. 6 and 7 illustrate two possibilities for connecting the outer tube 1 
with the inner tube 4. The connection can be effected by a welding 8, 
at the end faces, which interconnects the ends of the inner tube 1 and 
the spacer or spacing strips 6, and connects the ends with the inner 
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side of the outer tube 1 (Fig. 6). if the embodiment of Fig. 5 is 
selected, and the annular or ring-shaped spacing strips 6" are placed 
in a flush manner at the end of the inner tube 4 (not illustrated), a 
radially closed welding of the inner tube 4 and the spacing strips 6" is 
even possible. 

Alternatively, or in addition, the connection can be effected by point- 
type welding 9 that at various locations distributed over the periphery 
and the longitudinal extension of the stator is introduced into bores that 
extend through the outer tube 1 and the spacing strips 6 (Fig. 7). 

Pursuant to a further, here not separately illustrated embodiment of the 
invention, the outer tube 1 and the inner tube 4 can be interconnected 
via a press fit. It is to be understood that the connecting techniques 
mentioned here can also be used if merely an inner tube is used, in 
other words, without the spacing strips 6, 6', or 6". as illustrated in Fig. 
1. 

Pursuant to a further embodiment of the invention, illustrated here in 
Fig. 10, the inner tube 4 is provided with raised portions or elevations 7 
that extend outwardly, in other words, in the direction toward the outer 
tube 1 . These elevations provide for the desired spacing relative to the 
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outer tube 1, so that the spacing strip or strips 6 can be eliminated. 
The elastomeric nnaterial of the lining 2 can then also surround the 
inner tube. 

The spacing strip or strips can also be dispensed with if the inner tube 
has a wavy or undulating configuration. Such a special embodiment is 
illustrated in Fig. 8. Here the wave shape of the inner tube 4 proceeds 
in the circumferential direction, whereas Fig. 9 illustrates a stator where 
the inner tube 4 is deformed in a wavy manner in the axial direction. 
Here also the elastomeric mass surrounds the inner tube. The wavy 
shape could also proceed in a helical manner about the longitudinal 
axis of the stator (here not illustrated). 
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